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ABSTRACT 

A survey was conducted to deterszne: (1) secondary 
school matheaatics teachers" attitudes toward calcuj^or usage in 
Batheaatics classes; (2) teacher practices in aliening *iaJi^d/or 
encouraging the use of calculators; and (3)i t eachers^-p^eptions of 
their schools* policies regarding calculators in the aatheaatics 
classiooB. The results indicated that teachers generally favor 
calculator usage, but also tend to believe that calculators should 
not be used as a substitute for developing coaputational skills. 
Teachers were uore likely to allow and/or encourage the use of 
calculators in higher level iDatheiatics courses. The fichocl districts 
involved in this study had not developed, clear- cut folicies on 
calculators in the classrooa. (HK) 
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Bro'blsroST Purposes^ and Si f^ficaace 

la reoea-fe years tHe development aad aaaa produotioa of Uand-lield 
electronic oaloulatore has made caloulatiag siaohines^ much more acoesslble 
to the general pumo. With the widespread production aad s^e of these 
small, inexpensive oaLoulatins machines a controversy has arisen in 
.Btathematios education-. When and how, if at all, should calculators 
be \xsed in the classroom? 

The piffpose of this report is thrsefold. to s«wy attitiid.s of 
secondary school mathenatiofl teachers oonoemii^ the use of oaloulators 
in math classes( to sijrvey teacher prsoticea of allo«ia« aad/or 
encouraging students to use calculators la their »ath olMseB, and 
to survey teachers' perceptions of their schools' policies regarding 
the use of oalculators in math instruction. 

With the technological advances heing made in the prqduoation of 
small, inexpensive calculators, and the increasing use cf eleotronio 
devices aa teaching aids in instruoticnal curricula, it is not unlikely 
that schools and school systems will begin to incorporate electronic 
calculators into their matheoatics curricula in the next few years. 
It is generally assumed that teaohers- attitudes toward the teaching 
methods and materials they are using affects the success of their teaching 
efforts. Therefore,- it is importaait to determine how teachers feel 
ahoutthe use of electronic calculators in their classrooms. An 
atoinistrative decision to include the use of calculators in math 
curricula could seriously undermine the effectiveness of a te.-«her 
Who is vehemently a^.inst the use cf calculators i» the classroom, 
„-hile restrictions on the use of calculators could undermihe the effor s 
of the teacher who sees the u.e of calculators as heing highly beneficial. 

The second purpose of this study is to survey ei-rrent teacher 
proacticos of allowing and/or encouraging students to use calculators 
in seocndary math classes in a large, metropolitan area. Aoccrding 
to 3«yd«n (1973), . .no data have thus f=r been cited about the 
extent to which calculators aa-e being used in schools." 
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Tiie tHi^d pttrpo8« of this att«3iy is to tssess t««Jh*r«» pero«ptioa» 
of their abhools* policies and attitudes toward tho us«, of calculators 
in math classes. If a teacher heliew that his or her school or school 
system -favors the use of calculators, he or she may he usiag calculators 
in (the classroom regardless of personal attitudes, merely to comply with 
whib are seen to he administrative policies. School poliisies may even 
affect the personal attitudes of individual teachers regaxiling the 
use of calculators in the classroom. Teachers* attitudes also can have 
a great deal of influence upon administrative decisions on both the 
school and school district levels. Therefore, teachers* perceptions 
of current policies regarding the use of calculators in the classroom 
could be an indication of official administrative decisions to be made 
in the future regarding this controversy, 

Definitions 

For the purposes of this report, "calculator" will be defined as 
any calculating machine which can perform at least the four basic 
operations, but cannot be pro^ammed by the of^erator. This includes 
old style adding machines (viith four functions) , but not computers. 
This definition will be used for this rsport, even thou^ it is the 
advent of the small, hand-held oaloulator (and not the adding machine), 
which has brought about the educational controversy regarding the use 
of suoh computational aids in the ctassroom. 

The terms "secondary sohool" and "secondary classes" refer to 
grades seven throu^ twelve? "teacher" generally refers to the secondrjry 
school mathematics teacher. The mathematics classes with which this 
study is concerned are secondary school classes dealing with the teaching 
and' locjming of arithmetic and/or mathematics, and not those dealing 
with computer science or business rsat hematics. 

The literature concerning the use of calculators in mathematics 
education has, as is expected, grown considerably since the introduction 
of inejcpensive hand-held calculators. I4uch of the literature is conoemed 
with ways in which calculators can be used in mathematics instruction. 
PrarJi Van Atta discusses how calculators can be used with lessons 
involving exponents and the Pythagorean theorem.^ Eli llaor encourages 
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toaohepa to let atudftatif «»• oaioul&tora to disoow p»tt«ra3 aad verify 

3 

mathraiatioal stateaents* 

In recent year* there has heea an &oreasia« amount of - research 
ooac^erning the effects of the use of oaloulatora 'in maSefflatios iastraotion 
upon sttident outcoaiea* Moot of the resaaroh, including the work of 
Advfini (1972), each (196O), Ellis (l969)t ss6. Loogstaff (1968), iadioatfs 
that the use of oaloulstors does not ha:ve a significant effect upon 
student aohieveoent in mathwaatios. However, it is intereeting to note 
that none of the research shows negative effects, as sons olaios have 
heen made that the use of calculators interferes with the learning of 
mathematios. Beok (i960), in studying fourth, fifth, aad sixth graders, 
found an increase in the understanding of hasio aJdLlls when calculators 
were used in math instruction, particularly in the uaderstandisg of 
place-value concepts/ Keel's and Burke's (1969) study of eleventh 
and twelfth graders showed that those students who used calculators 
during instruction achieved significantly hi^er scores on a ataodardiaed 
mathematics test than those students who did not use calculators during 
5" 

instruction.'^ 

Studies using fifth'^throu^ tenth grade students that were designed 
to assess changes in student attitudes toward and interest in mathematics 
were for the most part split in their results. Cech (i960), Ellis (1969) t 
and Longataff (1968) found no differences in student attitudes toward 
mathematios Mhen oomparing groups in which calculators were ^d were 
not included in instruction, Advani (1972), ^^o^ (i960), and 
Broussard (1969) found that students who used calculators in instruction 
hoA hotter attitudes toward Bath than those in groups that did not use 
^Iculators. They also found that those students who had used calculators 
in their math classes were more likely to take a personal interest in 
mathematios *and to continue to take math courses cvsn thoue^ the courses 

•ere not required. 

Some of the research in the, use of calculators in the classroom 
also deals with the effect upon student hehavior. Advani (1972), 
Beck (i960), and Longstaff (l?68) found that student hehavior in the 
classroom. -..-as lesr disruptive' wnon calculators v/ere.used as instructional 
aids. 

Longstaff's studs- included data recarding the effects of the use 
of calculators as instructional aids upon teacher enthusiasm. He found 
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•Shai teacJier aathusiaan isereai«d the ffloa/vihen ocaoulatora ar© used 
in plaases with students with^the lowest average I.Q.'e. He also found 
that teacher enthusiasm for the. use of calculators was unrelated to 

6 

student performaaoe* 

The literature concerning the use of oaloulaiors in mathematics 
instruction includes quite a few opinion pieces. The authors argue 
for or against the use of oaloulators in the olaasrpom, at times oiting 
research and at tioea offering suggested guidelines for their use. 
Morris Kline (1974) fears that the u^e of oaloTilators in the oiassi^om 
will cause the teaching of computation to he ne^eoted, and states that 
this should not hoJ Hawthorne (1973) helieves that calculators vill 
eventually eliminate the ae<-d to use arithaetio without a oaloulatins 
device, but feels that it will still he important to understand arithmetic . 
Therefore, he helieves that oaloulators do not helong in the classroom. 
AS stated previously, Tan Atta suggested a use of oaloulators regarding 
tho Pythagorean/theorem. He claims s "A student can prohahly find the 
relationship without a calculator, hut he is mor apt to try ma^ different 
f^ationships id uoifc out more interesting problems if he is aided 

by k calculator."^ 

/ Marilyn N.(Sydam (1978) discussed the advantages and disadvantages 
of (using calcul^ors in the olae^m. Her reasons for using oaloulators 
are as follows j calculators aid in computationi they facilitate under- 
standing and concept development, they lessen the need for memorisation;, 
they help in problem solving? they motivatei they aid in exploring, 
understanding, and learning algorithmic processes i they encourage discovery, 
exploration, and creativityf and their existence cannot he ignored by 
educators. "The disadvantages of using calculators are as followss 
-they could be used as substitutes for developing computational dlsills; 
thay ?re not available to all students? they give a false impression 
of what mathematics is (computation, instead of process)? they are 
faddish, and -could be used ^^ithout planning or research? and they lead 
to maintenance and seo\urity problems. 

Besides summarising the proa and cons of calculator use in the 
classroom, Suydam gives a "state-of-the-art" review on calculators 
in education. She points out that at this time there is no real data 
ccncemirg "the exte.t to which calculators are being used in the schools. , 
only the'results of a few relatively small-scale surveys, plus 

11 

perceptions of those who worlc with and observe school programs." 
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Th9 most Qlgaifioant of tha "small-aoale fttMCveyfi«^. waa & swvey, 
done ia the SIWMnM Mission (Kanaa*) PttWio Schools in.. 2^75 aa^ 19TT« 
This survey deteraiaed that the ntaaljcr of students oimin^f or having 
aooess to oaXoulators increased signifioaatly hetwoen 1975 oaS. 1977* 
This survey also indicated that teaohsrs' opinioac concerning the use 
of oaloulators changed from 1975 to 1977l "Teachers were asked, 'Should 
calculators ho used in schools by students?? In 1975» 65^2^ said 'yes*! 

1977» 71.65^ said 'yes'."^^ 

SuydajB alao staaciarises some of tUo main uses of oalcilators in 
socoxidsry mathematics education, while pointing out that information 
concerning types of uses is limited. .The fow uses she cites are« 

calculation, recreation and gaaies, exploration, and use of calculator- 

, 14 

specific materials. 

BSSION OP STUDY 

Restatement of :'^.e Probl cHa 

la completion of this survey, infcmatioa was gathered about teachers* 
attitucea and practices inrolviag the use of caloulatorsjji mathematics 
classes. for grades nine through twelve .^,-iaformat ion wps also obtained 
regarding teachers* peroepticns of th^ir school^ policies concerning 
the use of calculators in math classes. 

Among the questions studied in surveying attitudes and practices 
of using caloidators in math classes ares 

1. Vilxat are good reasons for using oaloulators in the math 
clasBroora? (e.g.s to aid in computation, to lessen 
taemoriiBation, to help in problem solving, to improve 
behavior, availability, understanding ilciorithmio processes;, 

2. ;ihat are reasons for not using calculators in the tiath 
classroom? (e.g.* they become a substitute for 
90-putational slcills, lack of availability, faddishness, 
maiatenanco and security rsroblems, they ^ve a false 
iiapressioa of mathenatios) . 

3. 'flhea, if at all, should students -^^e allowed to use 
oaloulators in the math classroom? (e.g.* for homework, 
in class, for tests). 

4. Should the use of calculators be taught to the students? 
If so, for what courses? 

Procedure 

Shis survey included all public high schools in Alle^eny County. 
A "high school" was defined as ninth throu^ twelfth grades, althou^ 
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s«er«l of the sobool* *tiwy»4 alse ir^ol«d«d .tvattth imd eighth 
la 8UGh a case, -11 thi queettomxairee tHat were j?et-^ed "by te*3h^ 
cun^ntly teaehipg only co;^.- t^elow the ninth g^ade level were rejected 
for use in thia atT»dy. In cases where a respondent wae teachins ^th , 
3,3nior high school and upper level courses, only the information regarding 

tia upper Isval oouraeB was uaad. 

A sat of fifteen copies of a aelf-raport ^uertlcmiaipa WM nailed 
to oaoh matHaoaWca dapartaent chairman of the fifty participating 
BCbools. A cover letter waa onoloaad, explaining tHe needa and purpoaa. 
of the atudy and re^uaating the ohairoan to diatril>ut. the auoationiairea 
to sal the matWtioa taachera in hi. or her achool. Each mathanatic. 
aepartoent ohairJto waa reiuiated to return the oo»platad <i»e.tio«»aire. 
hy mall, along v:ith a form oontaiaing hia or her name and home addreae. 
To ensvixe -a good return, each depart nent ohaimaa was informed that 
he or she would receive a 310.00 oheek upon return of the oompletad 
queationnalrea. lo ensure oonfidentialitr, teaohera «ore recueated 
not to include their nanea or the naoas of their eoboola in the 
cuerrtionnairea. Although it was neoeaaaxy to recueat the department 
Ihairoen'a nanea and addreaaea for the purpoae of mailing the ilO.OO 
honoroxiun, the chairoen were reo.ueated not to identify the aohoola 
at WhlSh they were employed. 
■aeseriTitiop ^■■vt.-Wiathering Tnstruneat 

' A copy of the data-gathering inatruaent used in thla survey ia _ 
in Appendix A, It ia a aixteen-ite» aolf-report <i»«atidnnaire deaigned 
to aaseaa teaohera- peraonal use and clasarocm use of the oaloulator, 
and their attitudes toward the use of caloulatora la »athe»atioa closes. 

Itena 1 through 5 en the questionnaire were for the purpose of 
gathering deacriptive infomation. Itema 6 azid 7 deal with peraonrl 
use and perotlved knowledge of olaaaroom uaage of the oaloulator. 

Attitudea toward the use of oalctdatora ia the olasarooB were 
aBa.saed..hy Iteaa 8, 9, and 11 on the queationnaire. The pur^ae of 
Item 8 was to aaseaa the re.pondenfs general attitude toward the uae 
of oaloulatora in the olaaaroom.^ The purpoae of Ite« 9 «as to teat 
the hypothesis that fewer tethers would favor the use of calculators 
m courses that deal primarily with hasio »athe«atioal aUlls th.^ in 
higher level oath ocuraes in which stud«»ts are presumed to have already 
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oa.t«^d thoM sktUa. Item IX ponsi«i« of -eleven stp^teeats to. ' ^ 
why calculators should or should not )3e used ia-the classroom. 
IteoB were tafeen from research ooaducted l5y Uarilssa H. Suydco (^78). 
Respoadauts t^ere aslced to indicate their opinions of each of these ' ^ 

statements on a Idlcert-type scale ranging from "strongly agree" to 
"strongly 'disagreed OJhe pupose of this item" .fas to determine soae 
specific reasons tlkt teachers mig^it have for favoring or oposing the 
xise of calculators in the classroom. 

The purpose of Item 10 was to. determine how fre<iuently, and in 
what fldtu^ons, teachers actually use calculators in the courses they 
are currently teaching or have tau^t most often. Items 12 and 13 
deal with teachers* attitudes toward the need raining in effective 

ways to use calculators in the classroom. OJhe pi «e of Item 12 «is 
to determine whether or not teaohers are not using cac«aators in teaching 
math courses hecanse they do not toow how to use them llTectively as 
a teaxshing aid. <I?he purpose of Item 13 was .to determine whether or 
not teachers would he willing to receive training in the use of 
calculators as an instructional aid. 

Item 15 asks if teachers know of any official policy concerning 
the use of caloulatora in their classrooms that exists in the school 
districts cr departments in which ^they teach. Teachers are asked to 
describe any such policies of lAioh they are aware. The purpose of 
this item is to determine" whether cr not teaohers perceive that any 
such policies exist, either explicitly or implicitly, in their school 
^Ministrations, to determ^ine how such policies affect their attitudes 
toward and their freo.uenoy of use of calculators in teaching.^ 
Reliahilitv of W-ues tionnaire 

The correlations (see statistical techniaues) between the general 
attitude and personal use r.uesticns, and the specific attitude statements 
are ^1 statistically significant at better than the .05 level. This 
indicates that the ciuestionnaire is internally consistent. However, 
further statistical technio.ues should be applied to test both the validity 
and reliability of this instrument. 

3tatistio?^l Technicues . ' 6 

The data obtained from the survey was analys^ed usin^ the Statistical 
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Packago for the Social. Seiaaces (SPSS), iapleaented V -S^i"* Coaputar 
Ceator at the Univaraity of Pitteto^. SKie coding of the data and 
the computer analysis was done lay the autlior. ^ 

After the- frequenciea were generated, the sighificance of the 
distrihutioAs, varying fron expaeted (random) free.uenoiea, was detarmined, 
hy using the SPSS suhpregram Wm. This subprogram ganeratea Chi-B<iuare 
sad the level of eignificaaca. SPSS, aa uaad for thia atanrey, doea 
not take into aceo^ant any mi8si«g data, p-s.05 was accepted as 
statistically significant for all Ohiraquares, 

OIo test for correlatfonal significance hetweea two variables, tha 
Chi-square statiatic for independence was used (suhprograo Croasta^)- 
. SPSS ttaaa pair-*iiso deletion of miBsing datai hence, the niaaher ^^^^^^^S^J^^^ 
usad for testing significance may he feuer than the mimher of reepondents. 
As hefore, the criterion for significance is p<.05. a 

RESULTS 

Des cr^otive 3?.tr. - 

f 

Of approximataly 500 puhlio bd^h school tochers in Alle^eny 
Cotaity, 243 teachers from 49 schools responded. Kost. of the. respondents, , 
178, wore frcn auhurhan schools, with 65 teachers responding from city 
schools and 5 responding from rural schools. Kore men than women 
responded, 177 to 69, '^ith 2 respondents failing to indioate their 
3BX on the questionnaire. The largest a^' group, 130 teachers, was 
between 31 and 40 years old. There were 53 ^spondents hetween the 
24.es of 22 and 30, 3T- respondents -hetween the ages of 41 and 49, ^ 
2B re8iH>ndents of 50 years cf age or older^ The average number of ■ , 

years of teaching experien^ce was 13.1. Courses tau^t ran^d from 
/General llath to Calculus, and average class si*e was 24 students. 
' For a more detailed description of the population used in this study 
see Appendix 3, T^Wo I. It arpears that the sample surveyed was fair!? 
representative of the population of puhlic hi^ school mathematics 
teachers, althou^^ no techniques were employed to oonfim this statistioall^T. 

PA^.^aatifil gse 3^ Qlassroom Knowledge 

The first item of this section concerns the toa^erst use of calculators 
outside of the classroom. The frecuencies obtained from this item 
indicate that calculators are used frecuently hy the mathematics teachers • 



8\3rv^6d* Only 3.3^^ of tho teaoh«x«' tliat axisw«r«d tM» ti«a,«tat«d 
fhat tii»y never u«e a aalculater outside of tha olaisrooia, w&^e 43#llS 
^ aaswered "seldom'^ and 33.?^ awwered "oftoa". Uba diatrlTjution of reflM«e0 
\. for this item was st^tietioally signif ioaat at hetter than the 0.001 

level. (S^e Appendix B, TnWe HA.)* , • „ 

l?he other item from this section asked the respondents to a&mMa 
their knowledge of oaloulator usage for the mathematios olaasroons. 
Of the 244 teachers that responded to this question, %.B$ assessed 
their knowledge as "sorr.e", and 21.85S assessed their knowledge as "lot". 
Of the other respondents, IBM indicated "little" and 4.1^ indicated 
' no knowledge* Againi the distrihution of responses was statistically 
aigaificaat at better than the 0.001 level. This indicates that the 
mathematics teachers surveyed feel, they have adeouate Isnowledge of 
oaloulatora. (^e Appendix 3, Table 113). 
if.-fcitiaAes Towacd the Use of Caloulator a ia the Katheraatigs. 

The two items which assess the respondents' general attitudes toward ^ 
the use of o4culators in the mathematics classroom indicate that most ' 
teachers favi the use of calculators. Of the 242 teachers that responded . - 
to the (luestion, "Whatjis your opinion of using calculators in the cl-ossroom?" 

of the resrondents were either strongly or mildly in flavor of using 
calculators, while only 21 .Of, were either strongly or mildly opposed. 
The distribution of responses to this item was statistically significant , . 
at better than tho •0.001 level. - (See Iprcndix B, Table IIIA). 

When res-3onding to the item concerning attitudes toward the calculator 
as c-m aid for teaching basic skills, 60.7^^ of the 239 respondents answered 
affirmatively. This distribution was statistically si^ficant at the 
0.001 level. (See Appendix Table 1113). , 

Item 11 of the questionnaire attempts to determine the respondents' 
attitudes toward specific reasons for using or not using calculators in 
the classroom. Surprisingly, the distributions of responses for oil eleven 
sub-items were statistically si^ficant at better than the 0.001 level. ' 
(See Appendix: 3, Table IIIC for complete frec.uenciea and significance). 
The freouencies for the eleven sub-items indicate that the respondents 
•agreed with the follotdng statesen-jsJ 
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Calculator* should l)o used to help in problem wlviag. (Phi-«iuaa^|191.^) 
Oalottlstors ihouid ua«d m sm ai^ ia eomputatioa. C0hi-ao,ttaro-i91.i; 
Calculators should h^od as an aid ia explorifiSf understandia^, 

aad learaiag algorftlsinio processes. (Chi-s<iuaro-185,9J ^ 
- . - . . ' ji < ....J -t^VAw tvt^*B: su'hs'M.tute TOT 



aad learaiag sagori-cnntto pro«B»»e». vw***~-^««.-— _ 
Calculators should nbt he used heo^iise they are'a suhstitute Sor 
the dev^lopmen* of oomjwtational slcillB. (Chi-s<iuai^e.3j . 

The fre^ueaoiosQf Sweponser iadioato.that the rsspondeiAs disagreed ) 

with the following statements! - ' 

Calculators should not he used heoause they are faddish. (Chi-sjuare-a^) 
Calculators should not he used beoause the use of ealoulators gives 
a false iapression of i*hat jaathetnatics is. (Chi-equare-252»3; ^ 
Calculators should not be used beoause of raaiJrtenaaoe and security 

problwas. (Chi-sQ.uarei^2S»5X« ^ - s-, -^t x 

Jaloulators should not be used because they are not available -o 

CaSilS^!^uld°bt'S^becSie they improve behavior. «5hi-s<iuare.l04.5) 
CaloulatorisSuld be used to lessen the need for oemoriaation. 

cioSlto^^4id\e used beoause they are so \avai3able. (Chi-^quare-45-O) 

Attitudes 1?oward geaoher Train ^af^ and llaterials 

■ Of the 227 teachers that responded to Item 12, S3.9f^ ona^rjerod that 
they 'do not feel that adeqiuate materials on calculator usage are available, 
to-them. This distribution of respoioses is significant at better than 
the e^.OOl level. (See Appendix B, Table IVA). 

When asked if they would attend a tforUShop dealing «ith calculator 
classroom usage (item 13), only 13. of the teachers responding indicated 
that ^cy would not attend. Of the rest of the teachers responding, 35-4^^ 
checl^d "yes", and 51. checked- "maybe". Again, the significance of this 
distribution was better than 0.001. (See Appendix B, TO). 

Policies 

Of the 239 teachers who responded to Item 15, H'^/^ indicated that 
somo policy existed within their school administrations regarding the use 
of oaiculators in mathematics classes. H.9j> ansifored "no" to this cuestion, 
and 17.5"> nnsvrered "donH knew". „This distribution of responses is 
signifioaat at ° better than the 0.001 level. However, the validity of 
this item is questionable for several reasons. First of all, the results 
• v/cre not consistent for one school. Some teachers :?erceived thr.t 
sons policy existed, while other teachers from the same school stated 

that no such policy exists. Kost of . the. policies cited -.rore irrelevant „ 

to teacher attitudes frequency of use (e.^.^ the --.clioy that ter.chers 
aust sign for the school's calculators before using them). (See Appendix 3, 
Table V for more detailed information). 

13 
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For the purpoBe^^MB rtafly, there are nine difter«it eatagoriee 
of oath oourc... general math (i.e.. "^P?""!' ^i"""' 

or consumer »ath, Algetea If Aigehra Hi Mgetea unspeoifliad, OeoMtry 
(all levels), ingonometry! Oaleuluei and other. The- aata conoemlns 
teacher praotioee of allovrtng and/or encotc^asina atndonta to us'e e=loulators 
were analysed aoeording to the catafiory of suhjeot matter. in «hioh each 
course fell. IHw of the course oaSa«ories must he viewed differently. 
Hiae of the toaohere responding Id not indicate what level of Algehra 
they toa^t. Since this is such an inaigaifiesnt responae, and slnoe . 
• ilsehra II is considered to he on a significantly higher level than Algel*. I, 
no oonclusions should he made.- The "other" cata«oiy is the catoh-aU 
catorory. Thirty-six of the courses listed hy the respondents either did 
not *it any of the usual satasories of math (e.g.: statistics, "advance 
Hath", sT>eoial topics), or the titles of the' courses <iid not convey the 
essence of the content to someone «ho is not familiar with that school s 
„ath..rosra». .computer science courses were also placed in this catago^. 
llo- e of the courses included in this catagoiy were numerous enou* to 
he significant on their cm. Since this catagory includes sc ^..ny different 
courses, the results must he viewed with caution. For the purposes of ^ 
this study, Algehra II, Geometry, Trigonometry, Calculus, and "other" 
rre considered to he hisher level math courses. 

. She respor^ents -..-ere aslced to answer "yes" cr "no" to five questions 
ooncemins calculator practices for up to three courses that they currently 
teach, or have taa^t, most often. The questions concern the teacher 
■ practices of forbidding the use of caieulatorfi hy their studen'.s, allouing/ 
encouraeing the. use of calculators for homewcrJc, allcvdng/encouraging 
the use of calculators ia the classroom, allcWencour.>sing the use 
of calculators for tests, and teaching the students how to use a calculator, 
lie exact cuestlons, the frequencies of responses for each course, and 
the sisaificanoe of the responses are given in Appendix 3, ^!*1. VI. 

AS might he expected, calculators were used more often in hx^er 
level math courses than in the other courses. Oompariscn of the five 
higher level oouxsedB uith tne uener^l ^??J.iovA f 
, cat asories s^iou ■ tJis-t in . all. .cases : 



ERIC 



U 



12 



Students in higHtr level courses were forl5iddea to use oaloulaiors 

Stuient3'*2*hi^er level, courses were allowed/eBOoura^ed to use 

calculators for hoiaeirforlc more often. 
StilSts ia Mgher level courses were allo.red/enoouraced to use 
calculators in class laoro often. , ^ , «^ „a. 

Student, in higher level courses «ere allowed/ encouraged to use 

calculators for tests more often. 
The results of this sur^y indicate that, for the most part, teachers 
do not forbid the use of calculators. Szcept for the Applied Kath and 
the Alsehra unspecified catagories, the distrihutions of responses were 
si^tistically sig^dfioant at, or hatter than, the O.OO5 level for not 
forbidding the use of calculators. The responses for Applied Sath and 
Algebra unspecified . indicate that calculators are not forbidden, but the 
distributions for these oatagories were not statistically significant. 

For the question concerning the use of calculators for homework 
the results indicate that teachers allow the use of calculators for 
homework. As stated previously, this is particularly true for the higher 
level courses. Per oil five of the higher level categories the distributions 
of responses were significant at, or better than, the O.OO5 level, 
^•or Algebra I, "the significance of the distribution was 0.024 for allowing 
the use of calculators for homeworlc. The distributions for General Hath, 
Applied Math, and Algebra unspecified were not significant. 

As stated before, the teachers of the hi^er level math courses allow 
the use of calculators in class. These are the ohly caii^.rieS/in which - 
the distributions of- responses are statistically significant. In all 
five oat&gcries the use of calculators In class was favored with a 
significance of better than O.OO5. 

Hone of the courses significsixtly favored the use (Tf calculators^ . 
• for tests. In fact, the only statistically significant (p<.05) 
distributions were asainst the use of calculators for tests. . These 
distributions were in the General I-Iath, Applied Kath, Algebra I, .rvnd 
aecuotry catagories.' This was the only instanc^e in te.cher rrr^tices 
in Which distributions of responses occurred which signif ic-mtly disfavored 
the use of calculators. The Trigonometry and Calculus catagories h.^ 
^ro resronses in favor of the use of calculators for tests than against 
this ^rnctice, but the distributions' were not statistically significant. 

The Trigcncmetry -catagory-waa ihe^nnly^at^ry where a majority of 
the teachers taught the use of calculators. However, the distribution 
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of reapenses was not statistically sisnificant. ©le Alge^a I, Algebra II, 
and Geometry oata^ries had statistically sigaif icaat O.OOl) 
distri^tions which indicate that tbe use of ealculators is not tau^t. 
The other oatagories did not have sisnifioant distributions of respoases. 

It is 3.nteresting to not that Applied llath was the only oatafiory 
that did not ha^re a sigaificaat distribution of responses f scoring the 
use of calculators for axiy of the five statements. As misht be e:cpeotod, 
the Drigononetry cata^ory vias the only catagory in which the use of 
calculators was favored for all the given situations. Ho.rcver, only three 
of the five distributions were statistically si^ioaat. 
Con'elcition of Attitud6 «^ PiraeticeaT ead Sesoriistive Batj 

•This section is included priaiarlly as a catalyst for further research. 
a!he correlational data reported here is preliminary and incomplete. . 
therefore, the results are merely suBsnarized, with no figures given. 

The correlational results indicate that there are not statistically 
sisnificant correlations bet..een teachers* attitudes and w of the 
descriptive data. As expected, there appears to be some statistically 
sisnificcmt correlations between teachers, attitudes toward the classroom.. 
u.e of calculators ^d their actual use of calculatoi^ in the clasarcom. 
This is particularly true for the Algebra 11, Tris-cnometry, aad "other" 
catagories. There are no negative correlations between attitudes and 
practices. There are no statistically sig^ficant correlations between 
attitudes and teacher practices concerning the teaching of the use of 
calculators. 

GOHGLUSIOMS 

The results of this study indicate that there is a- need for the 
development of instructional materials and teacher training progrnms in 
the ^se of calculators in mathematics instruction. This is sho.«. be teachers 
attitudes and practices concerning the use of calculators in their class- 
room, and by the lack of clea3^H5ut administrative rclioies re^c^:ig 
calculator use in mathematics instruction. 

It aT>T>ears that there is some reluctance to use calculators in the 

classroom due to the fear that students who have not yet i.amed-^o 

computational ^Icills v.iU nevar learn these skills if they are provided 
vdth electronic calculators to do the computations for them. ..r.ny of 
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teaokers who responded to the »»additiowa deomeat.*' section of the 
ctiestionnaire e^-pressed this fear, whitih vaa further oonf irnsed the 
^sponsea to other items on the ouestionaaire. (See Appendix C). 3ven 
though teachers generally favored the use of calculators in the classroom, 
2nd favrored their use as on aid in computation and in teaching hasic skills, 
they also tended to heliove that oaloulatorfl should not he used because 
they are a suhstituie for developing computational sicills. Teachers were 
also more lilcely to allow and/or encour?^ students in higher level math 
courses, where students are presumed to have already mastered l>asio skills, 
to use calculators ^ their course work. Hbus, althou^ teachers helieve 
that calculators can Ije an aid in teaching hasic skillo, they- are 
forhiddins their lower-level students to use them, and very few testohers 
are teaching their students to use calculators. Uhis leads to the conclusion 
that teachers are in need of some instructional materials and training 
to enable' thent to use calculators in their hasic skills classes in such 
a way that the calculator can he an effective aid to learning rather than 
a crutc^ that prevents the development of computational skills. 

It is rather surprisi^ that the use of calculators in Applied llath 
and Business Hath courses is so minimal. These courses are designed to 
enahle students to function effectively in the world of business and in 
handling their own personal finances. In the past few years, the advent 
of the hand-held, electronic calculator has greatly influenced ^.oth these 
areas. Thus, the failure to teach the use of the calculator in this type 
of math course represents a failure in curriculum design in keeping up _ 
with modern technology, and instructional materials and teacher training 
in this area are hadly needed. 

Very few respondents stated that official policies oonceming the use 
of oElculators in math instruction exist, within their school administrations. 
Those who did cite such po?.ioies usually were inconsistent with other 
resi^ond'ents who are teaching in the same schools. This mskes it evident 
that school districts represented in this study have-not developed clear- 
out, consistent policies regarding this issue. One possible interpretation 
of this is that administratirs dp not wish to take a definite stand on 
such a controversial issue, and ^ leaving decisions in this matter up 
to the discretion of the individual teacher until they receive further 
i^ormation regturding puhlio opinion and the effectiveness of the 
. oalculator as a te^^ohing add. Another pcscihiiity is that curriculum 
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plaarters within the school districts and =iath dtpnrtmeats have overloolced 
the instructional poesihilities of the calculator in designing oodem 
mathematics programs. In either case, well-designed instructional 
materials .id teacher training prograoi in ^he use of the calculator as 
an instructional ?id would help administrators in each school district 
to develop effective, clear-cut, consistent policies regardinff the place 
for the calculator in their school ms-thematies programs. 

A questionnaire to he used in the repUcation of this survey should 
he more comprehensive and more specific. Further reseaa^ch should he 
conducted to determine whether or not teachers feel that a separate course 
in the use of calculators should he offered to students, and to deterndne 
ixx which courses teachers feel that calculators should he used. On the 
questionnaire used in the present study, the statements regarding allowing/ 
encouraging the use of -calculators were prohahly too a^higuous. - Allowing 
the use of calculators in classes, in doing homework, c^d in taking tests 
is nuite different from enoouragins the use of calculatdrs in these 
situations, ^d there should he a sharper differentiation hetveen these 
t«o practices in further research. Further research should al.o '.e conducted 
to determine mere specific situations in vihich teachers feel that 
calculators should or shoTild not he used. 

One of the limitations of this study is ths lack of sti^tistical 
i:;£o^ation regarding the validity and peUahility of the dato^s^-therinG ^ 
instrument and the representativeness of the sample used. Although the 
nuestionnaire appears to he internally consistent, its validity =nd 
reliability sre still in ^stion. The development of a naticr.ally otar.dcrd- 
i2ad c^icstioanaire Hould solve this rrohlem, ar.d uould facilitate 
research to determine ..hether or not geographical differences affect 
attitudes and '.r^:«>ticcs concerning the use of crloulators in r.ath 
instruction. A rnndonly selected sanple of high school mthenatics te..ohers 
from the entire counti^ would provide a more conclusive survey of the 
copulation of high school mathematics' teachers, than does surveying rll 
ihe hi^ school math teachers in ine specific ceographioal cj?ea, as y.-.s 

done in this- study. , 

Other sus^-estions for further reserxch include B-^lin^ the population 
of school mathematics department,., chairmen and district curriculum planners 
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to d.teraiB. if ade^«at. totpuetional matwlal. o» «i« of o=loalrto« 
„. curreatXy av=ila^le to teaoher.. H^o fwetnt .t«*r inol»a.d only 
outlio high schools, survey of toaohew Privato aohool, -Alch «su--ll;^ 
Lve different budgetary restraint. th=m juUio sohools. !»i£?.t l=e v^auaWe 
in deteroinine ^nether or not attitudes of teaojiora snd administrators 
are affected ^ f'ncaoial oonstrsinta^ in =oking eeleulators ^ailsKle to 
etudente. PuMic opinion surveys are essential to Iceeplng school 
administrators and teaohers informed of parents' attitudes toward the 
use of calculators in oathematios education, and deteraining whether or 
not there is a need for puhlic education regardins the merits and limitations 
of allowing and/or encouraging students to use calculators at hcoe and 
at school • 

AS stated previously, there is a s^^t need for well-researched 
instructional naterials on ways in wiiich teachers can eff eotively use 
calculators as instructional aids, and ways in which currioulun Planners 
03^ effectively incorrcr--t. the use of oaloulitors into T.athematios 
eduoo.tion# 
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aaasxscR rmmi^w QgjEssxsx^Ksss^ 

mJ 15?S» of Sctiool: 1- aty_ 2. Si*aEb« 3. tol 

(M S&xt 1. MaO tt i 2. P9BBl«__ 

(3) Gcocp; X. 22-30„ 2. 31-40_ 3. 41^9 4. 50 «d ov«, 

(4) Yaaa of tmadbisg «s©«d«oa! ^ Awaa^ 

Course, ClaM Slss 

(5) Msth oourM pces«vtly taunts , ^ 



(6) 



SwoftttKto sqo u«B a catoOator outaidi off ti» clawroon? 
1. tigy«g 2. Saldei a 3. OfteB.:_ 



(7) H» «oaM you «-« S»» f Siif**"2!1l^ ^3!^r!L ^- 
(i.e. te tiJB subject yoa tMca)? i. — — 

jT stm^iTfeJwr 2. Mildly in fevor 3. Itoital 



1. StrongXy in fawcg 2. Milfll y in a w 
4. MildXy Qppoee d . 5. Stxongly q^poaaa 

DO sou feel that calculataES » be an ai^ae 
sBttentical aJdlls- te.g. addition, pesoiBt, etc.)* -^Yes, 

Star tbe ttoee oourses yoa teach (have tau^ n«Slt often, 
^^.^i^'So^Sc^ -iour attitude off caloulatoni in tbe cias««x». 



(11) 
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Yes — Yes NO - Yes Ito 

Forbid tiM use of — — — — 

Alloued/enoouraged for ha«5«sck . — . — — ' — — ^ 

MlcMed/enoouraged in class ^ — — 

AHowe^/enooura^ed f«r tests — — — - 

•BBU^t ia» of — — — — 

HOW do vou feel about each of i±e fioUowii^ sta^Swiite J^^^ 

Calculators should be used as an aid in ooBfJUtation. 

SSSa^ ifijould be used to lessen th^ 

Calculators toald be used to help in profalaoi •oJ^^S^*." 

SSiStors tould be used because they ia|srowi b**^- 

Calculabors should be used because tfa^ *",!^*^'*"S!i*«;af;5, and leamina 
SSSSot idauld be ussd as an aid iri eM^Mdng, uaSeestaaS^ and learning 

auLgoritissic pLVx e iiwts * 

tf«uM not be used because tfa^ are a subetituta to tbe 

SSSS^s^dnotbTSid be^^ — 
Calculators stolid not be used beeanise tfai^ are feddian. 

'^l^l^sbouldStbeusedbscai^^^raain^^^^ 

^ftl^,ii,^r« Should noEbe used because t3je use of caloulators gives a aise 

is|sressian of «fiat mt&asatics is. 

24 



(12^ DO you feel that idoe^te taaching oaterials gd c wl m l wtn r olwsocn waga 
ace awBdlabla to you? Ye s ' N o >k * 

(13) If a ooe^nmth, tuitlo^free, graduatMaoaait woriaihpp on ualag calculAtars In 
schsol nathBinatica imbtb offered duringf a suBraer at ths QnlvecsltY of Plttsbosg^, 

would yaa Wsb to atteaEid? Mwfa e 

0 ' ■ 

(14) If a coe-cmth, tuitiflorfcBe, ^aduatp-^cedit %odealx^ ai iffliag conp±era i n 
school mthoiatics ^«gq:g offered aaring a aaDanar At the aaiveraiiy of Pittatogft, 
uould yoa lilca to attend? Yes l^s/b & ^ 

(15) Does your distxlct or ^partmsit have any official policy oonoemJjug i»e of 
the ^aff^^ijtfrirw in ths dassTOCB^? Ye s t to 1 don't know 



If yes, yiimt is ii^. 



(16) Additional ocBinents: 
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TABLE I J 
DESCS1PTIV2 INPORimTION 



TABLE XAs TYPE OF SCHOOL 



Type of School 


Absolute 
Fxequency , 


Helativo ' 
Petcentage 


City ' 


65 


3S.2 


Suburban 


178 


71.8 


Rural 


5 


2.0 


Missing 


0 


0 



J- 



TABLE IBs SEX 



4 





Absolute 
Fregi^ncy 


Relative 
Percentage 


Adjusted 
Percentage 


Male 


177 


71.4 


72.0 


Female 


69 


27.8 


28.0 


Missing 


2 


0.8 





TABLE IC: AGE 



Years 


Absolute 
Frequency 


Itelative . 
Percentage 


22-30 


53. 


21.4 


31-40 


130 


52.4 


41-49 


- 37 


14.9.' 


50+ 


28 


11.3 


. Missing 


0 


0 



TABLE ZD: 



TEACHING EXPERIENCE 
Absolute 



Relative 
Percentage 



Adjusted 
Percentage 



0-10 


94 


37.9 


38.7 


11-20 


119 


48.0 


48.9 


21-30 


26 


10.5 


. 10.7 


31-40 


4 


1.6 ^ 


1.6 


Missing 


5 


2.0 
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FREQUENCIES AMU, SIOJIPXCANT FOR OCTSIDE 
USE AND CLASSROOM KNOWLEDGE 



TABLE IIAs ITEM 6 — 

How Often do you use calculator out«ide of the cla«»room? 



9 


Absolute 
Frequencies 


Relative 
Percentage 


Adjusted 
Percentage 


Never 


8 


3.2 


3.3 


SeldcKtt 


106 


42.7 


43.1 


Often 


132 


53.2 


52.7 


Midsing 


2 


0.8 





Chi-Sq\iare 
104.293 



D.F. 

2 



Significance 
0.001 



TABLE IIBs. ITEM 7 

' — HOW would you. assess your knowledge of calculator i^sage 
for your classroom? 





Absolute 
Frequencies 


Relative 
Percentage 


Adjusted 
Percentage 


None 


10 


4.0 


■ 4'.1 


Little 


44 


17.7 


18. 0* 


Some 


136 


54.8 


55.7 


Lot 


54 


21.8 


22.1 


Missing 


4 


1.6 





Chi-Square 
140.393 



O.F, 
3 



Significance 
O.OOl 



28 



TABLE III 



TABLE IIIA: ITEM 8 



What is your opinion of uaing calculators in yotir clasarooa? 



Absolute 

Frequency Percentage Percentage 



Strongly in favor 


61 


24.6 


Mildly in favor 


93 


37.5 


Neutral 


37 


14.9 


Klldly opposed 


34 


13.7 


Storngly opposed 


17 


6.9 


Missing 


'6 


2.4 



25.2 
38.4 
15.3 
14.0 
7.0 



Chi-Square D.F. Significance 

71.719 4 0.001 



TABLE IIIBv^ITEM 9 , 

Do you feel that calculators can be an aide for teaching 
students basic mathematical skills? 





Absolute 
Frequencies 


Relative 
Percentage 


Adjusted 
Percentage 


Yes 


143 


58. 5 


60.7 


No . 


94 


37.9 


39.3 


Missing 


9 


3.6 





Chi-Square O.F. Significance 

10.883 1 ' 0-00^ . 



TKBIS IIICs ITEM XI 

SHOULD NOT STATEMENTS 

Sidssti- 
Algo- tute Mot 
Avail- rithroic Coa^uta- Avail- ^ad- 



SHOULD STATEMENTS 



Respondents 
Abs. Freq. 
Adj. % 

Strongly 
Disagree 
Abs. Freq. 
Adj. % 



Disagree 
Abs. Freq. 
Adj. % 



Neutral 
Abs . Freq . 
Adj. % 



Aid in Lessen Prob- In^rove 

S^'soTvin, h^Ior ZIV' iiocTsSes tional able 



243 
98 



10 
4.1 



244 
28.6 



79 

32.4 



|243 

98 



2.5 



25 

10.3 



Agree 
Abs . Freq . 
Ad j . % 



Strongly 
Agree 
Abs. Freq. 
Adj. % 



Chi-Square 
(4 D.F.) 



Signif- 
cance 



22 
9.1 



241 
97.2 



63 

25.4 



239 
96.4 



38 

15.9 



!41 
97.2 



2.1 



242 
97.6 



20 
8.3 



245 
98.8 



11 
4.5 



86 

35.2 



21 



8.6 



129 
53.1 



30 

12.3 



33 

13.6 



39 

16.0 



[129 
53.1 



57 

23.5 



191.136 



10 
4.1 



54 

22.2 



87,1071191.630 



89 

35.9 



20 

26.6 



8.1 



76 

31.8 



55 

23.0 



56 

23.4 



20 



14 



1.2 



5.9 



8.3 



39 

16.2 



1127 
52.7 



.50 
20.7 



78 

32.2 



21 
8.7 



84 

34.7 



39 

16.1 



1242 
97.6 



96 
39.7 



Mainte- 
nance 
Prob- 
lems 



242 
97.6 



46 

19.0 



False 

Inqpres- 

sions 



243 
98 



45 

18.5 



102 
41.6 



47 

19.2 



75 

30.6 



10 
4.1 



104.539 1 45.0381185.867 i 78.389 



0.001 i O.OOll 0.001 



0.001 



O.OOll 0.001 



O.OOl 



1120 
49.6 



18 
7.4 



5 

2.1 



3 

1.2 



131.714 



0.001 



253.331 



0.001 



135 
55.8 



14 

18.2 



3 

5.6 



6 

1.2 



222.504 



O.OOV 



144 

54.3 



31 

12.8 



18 
7.4 



5 

2.1 



252.288 



o- 



0.001 



31 



ERIC 



ATTITUDES TOWARD TEACHER TRAINING 
AND MATERIALS 



TABLE IVAs ITEM 12 , ' 

Do you teal that adequate teaching materials or calculator 
usage are available to you? 





Absolute 
Frequenc4.es 


Relative 
Percentage- 


Adjusted 
Percentage 


Yes 
No 


82 
145 


33.1 
58.5 


36.1 
63.9 


Missing 


21 


3.5 






Chi-Square 
17.485 


D.F. Significance 
1 0.001 

f 

*> 


E IVB: ITEM 


13 






If a workshop on using 
were offered would you 


calculators in 
like to attend? 


school math^siatics 




Absolute 
Frequencies 


" Relative 
{ Percentage 


Adjusted 
Percentage 


Yes 

Maybe 

No 


85 
123 
32 


34.3 
49.6 
12.9 


35.4 
51.3 
13.3 


Missing 


8 " 


3.2 





Chi-Square 
52.225 



D.F, 
2 



Significance 
0.001 



•61 



ERIC 



TABLE Vs 'ITEM 15 

Does your district or departxnent have any of ficiaX policy 
concerning the use of calculators xn the classroom? 



Absolute 



Itealtive 
Percentage 



Adjusted 
Percentage 



Yes 


42 


16.9 


17.6 , 


No 


155 


62. S 


64.9 


I Don*t Know 


42 


16.9 


17.6 


^ssing 


a 

• 


3.6 






Chi-Square 


O.F. 


Significance 




106.854 


2 


0.001 






33 



TABUS Vis ITEM 10 

FREQUENCIES AND SICailPICANCE OF CALCULATOR 
USAGE FOR DIFFERENT CATEGORIES OF 
MATHEMATIC COURSES 



Statement 

Forbid Yes I 20 32.3 

Use of Abs. No 

E*eq/fldj. % Mis. 



General | Applied 
Math 



Hath 

9 34.fi 
42 67.7 I 17 65i4 



C hi-Square 
Significance J 

Allow/ enoour- yes 
age for No 
Homework viia, 

Chi-Square 

Significance 



7.806 
Q.005 



2.462 

0.117 



30 50.0 15 62.5 
30 50.0 19 37.5 



1.000 



1.500 
0.221 



■n^SrSn Algebra | fl^^^l ^^^^^ I | ^^^^^^^ | ^^^^ 



19 27*9 
49 72.1 



5-. a. 7 

52 91.3 



3 33,3 
6 66.7 



8 12.9 
54 87.1 



4 8.2 



1 3.3 



45 91.8 J 29 96.T 



6 17.1 
29 «2.9 
1 



13 



,235 38.754 | Insuff. | 34.129 



34.306 I 26.133 



0.001 



0.001 



Data 



0.001 



O.OOi 



0.001 



15.114 
0.001 



45 63.4 
26 36.6 



56 93.3 I 7 77.8 | 54 85.7 | 45 91.8 | 30 100.0 



4 6.7 



5.085 45.067 



2 22.2 



I.D, 



9 14.3 



32.143 



0.024 



0.001 



0.001 



4 8.2 



34.306 
0.001 



0.001 



Allow/enooia?- Yes 
in Class No 

Mis, 



29 50.9 I 12 52.2 



Chi- Square 



28 49.1 



0.018 



11 47.8 



0.043 



27 42.2 ! 45 77.6 , - ---- i >ii « \ ft 16 7 
37 57.8 .13 22.4 3 37.5 19 34.5 8 16.7 



5 62 



5 36 65.5 40 83.3 29 90.6 



8 



1.563 17.655 



I.D, 



5.255 



21.333 



9.4 



21.125 



|26 76.5 
8 23.5 
2 

.529 

^002 

66.7 
[12 33.3 

4.000 



Significance 



0.895 



0.835 



AlloH^encour^ Yes 
age for No 
Test Mis. 

Chi-Square 

Taught Use 
of 

j 

Chi-Square 



13 23.6 



4 17.4 



42 76.4 19 82.6 



15.291 
0.001 



9.983 
0.002 



, Significance 




0.211 



0.001 



0.022 



0.001 



0.001 



0.046 



13 21.0 I 22 39.3 



3 33 



3 19 34.5 25 54.3 19 63.3 



49 79.0 34 60.7 6 66.7 



36 65.5 21 45.7 



8 



20.903 
0.001 



2.571 



I.D. 



5.255 



0.348 



11 36.7 



2.133 



p^44.4 
I20 55.6 

* 

0.444 



0.109 



0.022 



0.555 



0.144 



0.505 



12.5 6 11.8 2b bO.b 9 JJ.J 
5 I 45 88.2 17 39.5 18 66.7 



87 



I.D, 



12 



29.824 



1.884 



3.000 



113 39.4 
1 20 60.6 

3 

1.485 



0.001 



0.170 



0.083 



0.223 



35 



34 



' * 



\ 



3f5 



ERIC 



ERIC 



TMs As>pe^ is a saiapl* of the raspoasas to It«a 16 oa th« 
questionnaire, t^iclv asJced for additional comoents. The cooneat* printed 
bare are taken frouTtW^ retwaed duaatiosmairaa in their entirety. 

1. Security, ntaiataaanoa and a.aisn»aat of actool owned oalca ia a^P^^n^ 
Th^are a fact of life, howwar, aad will l»ecoma more available aad 
^afSl! Sa^oa.I ai in full favor of tUeir .«»e if introdnotion 
of them is made rio sooner tUan 8th grade. 

2 Calculators are not used because not all students have 

SSri^eft^i^ diffioult. Qaloulatora oould ease the manipulative 
and oooptltative processes of seme prohloos, thus f^ins or 
enli/?htening the student to seek the more ahstraot process. . 

3. Use of calculators depends on the course. 

4. At this level I feel calculators are a suhsti-Hute for J^f^J^^^® 
^ compSational skills. I do think a workshop J. in^catej above Is a 

good idea, to demonstrate the possihilitiee of a calculator in the 
classroom. 

5. In all aath courses the use of a calculator depends on the teacher 
^d the ^ea of instruction and its level. 

6 Use of calculators in higher nathematios enables a student to solve 
^' ccnp?La?edlrobleos ^uiSly end is a sreat reinforcement. Calculators 
are a suhjeot area that should be covered before oolloge. 

7. Calculators do have a place in the educational process J*^!^^ 
a^e St replaci--i5 netnorisine tm,es tables, ^''^^'^^f 

ffeel thQy can be used in higher level courses i.*. ^^Jf'.f ^P^^^J^^^**^' 
eone calculus. Also they can be used to sinplify some basic s^lls, 
i.o., balnnoinc checkbooks, etc. 



